Determination of catecholamines in urine using aminophenylboronic acid functionalized magnetic nanoparticles extraction followed by high-performance liquid chromatography and electrochemical detection.
A new method was developed for the simultaneous determination of three catecholamines in urine using aminophenylboronic acid functionalized magnetic nanoparticles extraction followed by high-performance liquid chromatography with electrochemical detection. Novel aminophenylboronic acid functionalized magnetic nanoparticles were prepared by multi-step covalent modification, and characterized by transmission electron microscopy, Fourier-transformed infrared spectroscopy, X-ray diffraction, and vibrating sample magnetometry. With the help of the high affinity between the boronate and cis-diol group, the particles were used for the highly selective separation and enrichment of three major catecholamines, norepinephrine, epinephrine, and dopamine. Effects of the pH of the feed solution, the extraction time, the composition of the buffer solution, the amount of the magnetic particles, the elution conditions, and the recycling of aminophenylboronic acid functionalized magnetic nanoparticles were explored. Under the optimized conditions, 13-17-fold enrichment factors were obtained. The linear ranges were 0.01-2.0 μg/mL for the studied analytes. The limits of detection and quantification were in the range of 2.0-7.9 and 6.7-26.3 ng/mL, respectively. The relative recoveries were in the range of 92-108%, with intraday and interday relative standard deviations lower than 6.8%. This method was successfully applied to analysis of catecholamines in real urine.